A preliminary within-subjects MRI study of seven patients with a diagnosis of bipolar I disorder revealed that, compared to remission, depression was associated with gray matter density increases in subgenual prefrontal cortex, parahippocampal gyrus, and inferior temporal gyri. Decreases were observed in superior and inferior frontal gyri and anterior cingulate.
Introduction
The structural neuroimaging literature is rife with studies describing gray matter density abnormalities in patients with bipolar disorder (Lyoo et al., 2004; Lochhead et al., 2004; Adler et al., 2005; Chen et al., 2007; Moorhead et al., 2007; Almeida et al., 2009 ). Compared to healthy subjects, patients diagnosed with bipolar disorder have been reported to have decreased gray matter density in the anterior cingulate and adjacent medial prefrontal gyrus (Lyoo et al., 2004; Nugent et al., 2006) as well as the left middle temporal gyrus (Chen et al., 2007) . Other studies report decreased gray matter density in the dorsolateral/ventrolateral cortex (Nugent et al., 2006) . There are also reports of greater gray matter density in bipolar disorder patients in the left parahippocampal gyrus (Chen et al., 2007) .
Many structural imaging studies of bipolar disorder analyze patients regardless of mood state, reflecting an assumption that cortical structure is impervious to state-related changes. Recent evidence, including data from our group, suggests that gray matter density may be associated with mood state. Brooks et al. (2009a) compared groups of depressed or euthymic bipolar disorder patients and found depressed patients exhibited significantly lower gray matter density bilaterally in the medial and superior frontal gyri [Brodmann's Area (BA) 10] and significantly greater gray matter density in the dorsolateral prefrontal cortex (BA 10/46), the temporal lobe (BA 20), and the parahippocampal gyrus compared to euthymic patients. A simultaneous report by Nery et al. (2009) revealed that manually traced orbitofrontal volumes (primarily BA 10 and 11) were significantly lower in depressed than in euthymic bipolar disorder patients, and that decreases in orbitofrontal volume correlated with more severe depression.
Although compelling, relations between mood and brain structure have been derived from cross-sectional data. A within-subjects design would control for confounding between-subjects factors and provide stronger evidence of neural plasticity associated with mood states in bipolar disorder. For the current study, we obtained MRI scans from patients scanned initially in the depressed state, and again during the remitted, or euthymic, state.
Methods
The UCLA Institutional Review Board approved this study; all participants provided verbal and written informed consent before enrollment.
Participants
Patients were required to meet criteria for bipolar disorder type I currently in the depressed phase according to the Structured Clinical Interview for DSM-IV (First et al., 2002) . To enter the study, patients were required to score greater than 18 on the Hamilton Depression (HAM-D) 21-item scale (Hamilton, 1960) and score less than 7 on the Young Mania Rating scale (Young et al., 1978) . Exclusion criteria included left-handedness, hypertension, neurological illness, metal 
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